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(54) TESTING EQUIPMENT FOR SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the testing time of a 
semiconductor integrated circuit by eliminating the need for 
moving a probe card on the surface of a wafer. 
SOLUTION: A control circuit 1 1 of a test-only chip 1 is supplied 
with electricity from an external unit 5 f via a probe card 4 in a 
power input pad 15 and a grounding pad 16 and outputs test data 
to the test circuit 22 of a chip 2 to be tested via a bus interface 
12 and a bus line 3. The control circuit 11 serially sends test 
results to the external unit 5 via a serial communication circuit 
13, a communication pad 14 and a probe card 3. Accordingly, the 
test- only chip 1 is connected to the external unit 5 via three ^ 
probing pins 41-43 of the probe cards 4, which reduces the 
number of the probing pins of the probe card 4 to an extremely 
low level as compared with the number of the pads of the chip 2 
to be tested on a wafer 8. 









1 
















T 


i 














7 




















w 


1 



















LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



http://www1 .ipdl jpo.go.jp/PA1 /result/detail/main/wAAAa26474DA41 21 00880P1 .htm 



2001/09/1 



d9) Bxmmtfr (jp) <i2)^||flif$irF^$8 ( A ) (umKmrnnm** 



000-100880 

<P 2000-100880 A) 
(m&ffl B ¥f£l2¥4£ 7B (2000. 4. 7) 



(so int. ci. 7 mwmn fi t-73-k(#%) 

H0 1L 21/66 H0 1L 21/66 B 2G032 

G0 1R 31/28 G0 1R 31/28 V 4M106 





OL 


(±1 OH) 






000005049 








(22)tHHB ¥f&10¥9E22B (1998.9.22) 




^IS^BgrUPSHS^Kftfl&BI22S22^ 




(72)fgBJ# 


















(72)SgHJ# 








*Klfr*l&mR(gIFKfi?fcl8T22#22^ v 










(74)ftSA 


100084548 






#S± /hit A* 








(54) mwv&m *mtemm®%i<D7-xhmm 



(57) [B»] 

[BW3 •)iA©±ffli:l3H'§^n-y*- 

So 

rtffl/ly H 1 5RtfftjfifflA^ H 1 6fc*3^Tn»S« 
F4£#LT«K©«»*£»Tft 

^£fcB*>T£- MfHPlBlK 1 ltt. xU7;ua«EIBl 
□ -fcf>^fc?>4 1 - 4 3 *^LT^»8«5 
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'>v7)immE»&t&-&ti7-7>hwm s ?vzfiiL> ^x 
s&iz&m-t z> mm 7 -i > & <y xa± \zw$l l ft z t. 

[§S5t?Ji4] miasxx Y9-vfifl. rxh#«f^ 

lre«©¥*«:*«EI!6©xXh8«. 20 

oim<ommv^ >a*, &^x h^-yt/rttc&^x^-x h 

1 7!»S4CD^-rn^ti3«CD¥«#:*«lHlSf§«^X 

s. 

T^>mil5"f>*^ t-X h#ffl^ v^b«9J®rfi^-«' 
[W#JR7] iEifXhf7^ { . ^Xh^g^^sBtft 30 

-r-s^iwstt^u i onfn* 

fit*.. SEfcWlll»fcJ;*B5»»r»*K:»'^»T51.ffl 

z>mxm 1 7!;^ 7 <o\,*-ftifr\zmme>¥mfcmm®&o 

t-x h3£g. 
ME910MU&K91] 
[0 0 0 1] 

im9t±omm»m zomwte. ^mw-^mm^^^ 40 

xA±TxX hT-5>¥#i**ffl[HlSSco^X hSgfcPt" 
-5. 
[0 0 0 2] 

sUtcmigs^^mr^^tt^s-T-x h-r«>&ga«**. 

\Z. £xA±lc#j*2ftfc£Rffl¥WfM6«III!8 8 0 CD 
5^©m-ro#^f*:ffimiHlK8 0 $7"d-X'*- H 8 7 50 



# 

<tpPS2 000-1 00880 
2 

S^LT^xA^X* 8 4CH2=ggU ^1/^X^8 4 
ir^i*t&^^tlTVi-5)7-X hyo^^AiC*-5^T#® 
f^iRffiteJSS 8 OrtlC^J&^ttfclS&cOElB^ft^ftCD 
WfcSStf^X h*fT "3 
[0 0 0 3] ^©^jilCffll-^n^.^'n-^'*— K 8 7 

SS8 0 C^l£3tVO>£«&cOA«;/ K8 0 a<D^:iX^tl 

0. &&m>r- 7)1,8 5^LWiArX^8 4 Kj£ 
IftSftTH*. 'J'xAit^Stlfc^lgtOcO^flc* 
«0K8.OO"5-6©»-Xtt»fi©^##*«HIB8 0 

g§8 OCO^TIC-^^T-^X HSrfi^ .fc-pKLTl^S. 
[0 0 0 4] 

[*W*«»ftl/J;5i:t*iI] L*L&3&»6, 
m&m&O&rty Y^7u-7i)- K^LT^zAf 
X^tr^tT^^^ftlSlHlB^T-X KSMTtt. 

"< * ^ D - f > ^ fcf > * fit A -5 7 D - :/ A - H © * 'A 
±. 1 •OV>7u — 7f} — FtC*NS]2-t£.5«I <h#T£-£¥ 
affftififSHS&cD&l;: t*IB 0 0 . •> x A±® izte »4 

fx ht>mT-?z>mzo 3L)\(D±miz$mT7a-7jj 
fzg,&®e>*m&mm!Ei&<D±T\zttTz> ; rx 

[0 0 0 5] ^CDfg?8CDS#J«» ^xA±tCjgfi£Lfc7 = - 

xhf7^TXhn;ti;<kO. &«fxhf7^ 
a<*f z&ik<orty Hcox-n-^nic^o— t*>^tf>$ 

jggTf -5<&g£&< U "i7xA±H??ffii--5^TC0^7- 
X Hr7^tt5/ty h*co^llit^<tT7 p a-X"* 

fXF^, ^xACO±®^*5lt^>fi:SS:@^Lyc#— <D 
7u-7ts- KtCtoTfT 5 Ci^5<t5ia. 
x A ©JiWciitt&yn HcD^lft^r^^C LT 

-5,¥iJt;tt:iflHi[i]?8<7>T-X h^S^Jfttf^-i 
[0 0 0 6] 

[iiii*®ft-r^.fe46co^g] i»ji<« i iria«gLfc^Bj 

tt. ^x/\±(C^e£$tlAc#^(lcO#^i*:«ffl[Hll^<7)5 1 

gpggic^ Ltfx bm&z is <) 7)vmm-rz> ^ u tji 

ilfSID^chSr^tfT-X hffflf'^iL. fXM«f 
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[0 0 0 7] »*flil:Bilft5!Wi:*HTtt. »f 

iz. &fx h-t^>mmM^L^mm.\z 

ttLTf X h&S£vU7;HMfiT£vU7JUafBlHJ88 

b'f-yJ'fao&mi&te. m— <D<Jx./\±.\z&i&2titz7- io 
x bm-m?-v7n<F>mwm'&\z&-iT : 7-x h$n. -s-w 

^»S6Ht©WtBB-r^*ae5-f >S**f x A±K 

[0 0 0 8] |g#JS2 ICfEttLfcfgWi. fJfSfXh* 
m^y-fifi. f X MJffl^y^Ov'UT^aeiUKCSi 

^sn-svUT-M/afi^-r >. fxufflf'^ 

[0 0 0 9] »*«2K:aE«Lfc58eBlc4S^T»4. fx 
A±»C^l£2ti;tf X K#fflf7^tn«fi#. -> 
D 7JUaffi7-f >Rtf«»7-f >SrffiAfe^D-^^- 

/N±tC#ft-r-5S7-X hf>^ <ZV1y l*©l8»K:Jt«L 
#fflfyf t©ratc ^^#7^ >Srf P-f *- K 

[ooio] »#JS3»::aa*Lfc3Bipm. fititsft^xh 

*a£f X hffl0^£^t*;i<h£l#gi<i:-<r<5. 

[0 0 11] «jfc*3fce«Lfc5S9IK:*5^Ttt, 
X hfy ^"O-ttl-en**. fx MTffl^s/f F^WffiiJWlHl 

T. i-rofx Mffflf 7^l:J:^Tffit©Sf x 
7^r x fflf&^fx hffltsISS^-T-x 40 

fflf y:/i*jf::#l)&-r3'#grt?&< > f xA±ic:fcttS5 L 

[0 0 12] »#JS4K:IB*LfcSS9ltt. HUie^fXh 

[0 0 13] |»5R)S4CIH«Lfcf6^t*5^T«. fX 
Lt^oT, if X hf7-/Of X hP#lC. C?iA±l: 

j^Bjc^nfc^ScfioKf x hf •vfco-tn-enicnss^ 
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[0 0 15] W*^5 KiB*Lfc$E9ifc:i3^Ttt. 

[0 0 16] S*JS6i:EtLftJ8!Sll mjIBffi^X h 
[0 0 17] BSaeicBtLfcafllcfe^TB, SE'T" 

[0 0 18] «f*«7^E«bfc»58tt, mJfBS^X h 

[0019] m&m7izmmistz5zw\z%>^T\*s 

X h^y^rt0>5F»«tt^qEU K^X hftmtfiJEft\Z» 

'J^fBti^Sr^^ffiT^iifCiOST-X h^^tf)^ 
[0 0 2 0] »#«8KE«Lfc58Wtt, mJfB^XhW 

[0 0 2 1] »*a8^E*Ufc*WJC*5^Ttt. ^x 
[0 0 2 2] 
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li:fiitS8*8i(0KTX h^!y^2 £^X FT 
[0 0 2 3] H2lt C©*WO*10*IB»!8C«» 

iMfflnnK i i < a>w >^7x— x 1 2 , zs*j7)wmm 

@B1 3, ilftfflAy Hi 4, «aRA*ffl^!y F 1 5R 

*8ffitf>$~rX h? 1 */ X2 KAX5-f >3 ^llgg 

X hffflf y^l F 1 4 - 1 6 l:H yn-y* 

— K4^6^ffiLfc^D — t:>^t 0 >4 1 -4 3 tf)-€*tl 

[0 0 2 4] t^X 7^1 OftJWlslB 1 ltt, « 

iSA*ffl/t-/ F 1 S&tfSMfcfflAy F 1 6 fci3HT51>« 20 
8H5A^yD-7*- H4 *^LT*iR©«J&SrStt 
T»f£U /U^>^7x-X12W/U7^>3^ 

irttafx h^^^2 ©fft^n©fx h^[His§2 2 

ltt, ->U7;U3ifIlHlBS 1 3, jUfflffflAy F 1 4~fkX$~7 
u — 7ti — F 3 *^UT^SKKS4 fc^X h«*S'>U 
7;i/ill{ST^> 0 8fX F^^/7 P 2CD^X hffi[Hl^2 2 

T^X hffl^-*lC*-^Tftf£U 9-y7*fc®$&2 1 

fctfl&^^lS&OfcflE*©^* h^fT^o T-X Fffl0 30 

g§2 2te, C(^)TXhlS»U7'f>3^lTTX 

hWfy^icisnc 

[0 0 2 5] B3lt ±IB¥^^maiElK^^X hgfi 

iScDcfc^^, ^D-y*-H4H 3*lI(0yD-l: 
> ^ > 4 1 - 4 3 $«ftfl$ffi b Tf AT* 0 , ^r- 

*-F4H ^xA 8 K^fifcSnfcfcfExX F^y:/2<E> 

$n^>o iKO^S. /o-t'>yt!>4 1- 4 3ii & 40 

^x hffflf7^i^'> f i 4 - 1 eoi^n^tuzm 

[0 0 2 6] &±.<Dffimz<kV. »rXhf7^2W 
(DfarTs b^y~f2 £^X Kl>rX Htfflfy^l© 

-en-rntc, ^D-y^-F4«c^fiK^nfc3*im^ 
yn-e>4fe>4 i-4 3*SEJtt"r*^^n«to* t- 

X FWffl^^y 1 frt>7u — zfl3— K4?:llfilTfX 
htt*^-* £n£BKB 5 tC 5> U T^i§f§-f£ ££rt<T 

Lfctfot, 0jL/\8±AzMf&£nfzT* hmm so 
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9-y 72 (Dmmz 3 &mcrz&<D'7a-7 bf>S»«L 
f:yn-^~ F 4 Sr^xA8 0±atcH3£W«CSBab 
T, ^7xA8±^JBfiK$*lfc^TOS7 L X 7^2 & 

■/2 co^-X hP?cya-^- K4S«)xA8(D±B(: 

[0 0 2 7] Sfc, ffi^X h^^7 P 2C0^-tl^n^^X 
FffllHj&§2 2 SfAT^Sfcft, »-08fXhf7^ 
2 CMt^rX h^5-r*KFra^*5liT»?xA8±trjg 
titShtit^tfX F^^7 P 2^^-T^)^X htf^T 

[0 0 2 8] &43, rXhffflf77 p lrtl:, 1^8i 

coffi^-x Yfy-f 2 n^n^nizftfcLfc'rx bmiBiffi 
2 2 S»«tSiti:ckoTH*<oMSfl*c:t*<T 
<&U ^ol^C(^xA8±{:i5t^TXh# 

[0 0 2 9] TXh#fflf7^lW:l^rX 
Fffl!el5f§2 2 £fl2J&U l*8iO»fXhf7^2l: 
MLTI*^D^AT*-WtX FfflIiIS§2 2 £<ssjs-r 

2 ^m^^x h*rsfc«>^»-r*p*raT'?xA8±jc» 

r&£tlfz±T(D&^X 7^2^rX hT£ 

[0030] 84H z.<omn<n&2<ommwm\zmz> 

u(7)»lt:i^fXhgfT1i, rXh$ffl 

IhISS 1 7 tt, *SUB/1 7H15, 16 £^ LTnSBSB 
5 * 6«|&S*lfc«at*««5-f > 1 8 ^ITI^: 8 
fflOtt^X 7^2 l:»ELT«W6tS. 

[0 0 3 1] C(D<ko\Z, fXhUfflf 7^1^fXh 
^fT^S-r-X 7^2^nfni:^LTrX h^cffl 
^^^l^^maSSr««&*r-5C<htCJ:0, ^7xA8±0 
$^X F^:/2 l:*fLT, TXbmz>W)ilF<0tz&V>n 

[0 0 3 2] H5lt £a5EW©*3<B*SS»!KK:«* 
Zl^lOS^ffiKifS^X F^BTte> SfXhf 

n£Ax^< >3<7)— SRjcti-X2 4*ehu -r-x 

hfflleI5f&2 2 \zmffi&m&$ Z>nMv < >2 3<&— aRK 
«J»rHIgS2 5 SriBBLT^i*. «JA»Ih18S 2 5 fcaL- 
X2 5aWh7>yX^2 5bimo h^>> ? X 
^2 5b^^XS^Ii, i^7-f>2 6^LTfX 

[ 0 0 3 3] CCOcfc^irSlfiE^nfcK^X hf7^2 \Z 
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/XX5*f >3fc**tt*flM*5'f >2 

-T&o uOWBr!tl:J:oTh7>yX^2 5b*^> 
U tS^-f > 2 3 C^tt^) t a-X2 5 a ^)fX hffl 
0K2 2«*««Sft. H2 7*^««5-f> 

2 3 fc»*&««#«Ett. 5 aWBrt^o 

dtllC^oT, hffllHlK2 2 tW-T^WiBE^Wie** 

ta*«ffi*aHra-r*. :ni:«totta-X2 4*«* 

So 

[0 0 3 4] CCDXolzLX, rXhff*»T«t:*^ 
T, ttfX hf yT^rt^f X Hffl(iIgS2 2 
S^-f>2 3MBrtSC(hl:J;0, fx hfP*»T« 
<7>$f X hf ^:/2 &****«ia»t LTttS^EK 
K&^Tflgffl-rs fx hffllHlS§2 2 K:fc^TS 

>^fcJ;oTaoffl;£ft&«f X hf *:/2<B««fc 20 
SfXhf *:/2<Brtffi0&KmX5<>3l;:« 

[0 0 3 5] Ei6te, d©^<DS4 0^jSB»|gfc«* 
^2 CMt^fX hff^(D*ff m^MUQIK 1 1 fflJEHf 30 

Kf x bftm&n'nTzftm^&m-?*. mm^-o 

«JWf@K2 0tt, tiBAAfflAyKl5tlBW0!Sl 1 
£<ora£«8rr4«6^-f > l 5 artKjfASn&ba. 
-X2 0 a, HiS^-f > 1 5 a \Z^X 1 3.— X 

2 0 a (D$iJ^[H]gS 1 HMfcttttSnfe h7>^X* 2 0 

[0 0 3 6] SE^Klal^l 9te, ^J^lelgS 1 1 rt^ES 
KSji^Lfrt^^l;:, h7>yX^2 0b^-XSf 

X^20 b***>U «iH5< > 1 5 al:*Wka- 40 

X2 0 a^sjffliiEi&i lfiw^itsans. cnia-p 
t, «is^-f > 1 5 aizm^ummmn. ta-X2 

0 a;J«»»LTW»IiII8l 1 K*S*Mfc*SSnft< ft 
fx M?ffl5 1 77 P l CJ:oTMrX hf yZf2 izWt 

¥«f*afflim¥S^f x h$iM^^fie^^t*^D^^igiT' so 
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dO^lSffiffi^K&S^X hSifli, irX 
7y2rti:T»fgtt^ : & 1 J 2 7 £liATt^£. ^O^FJf 
^tt^tU2 7li, xX hffllsJS§2 2 K-fgi^tlTfe 

7KjE***7:77$W»*i&*ft%. WItt/ ; E l J2 
7tt. SfX hf77'2m x>yi;i^TOiA8 

[0 0 3 8] LfcAbT, ^x/N8^e^)0ai$n^:* 
7-X h^y^G^FlWStt^'J 2 7(CIE#^775^ 

T"X h 2 tC*t-f3^X HflFlR*tiE*Cfftonfc^ 

5^*«»J-r*c:t*«-C'*. ^JfSStfe^U 2 7(CiE^ 

tlCiD. $^X h^y^2©13$figl?<£>^X MIMiSriS 

^ 1 CJ;oT«llr3na*ofc/U5'f > 3 ^LT. 
SiJtf^X hgl^b^X h#ffl5 1 ->'^ , 2 2 K^-X h^- 
^£A73-f t^T^-5o 
[0 0 3 9] &i5. fXhWf'^llCiSSiTXF 

[0 0 4 0] 

ffi^7 >S^B)c-r-5Ci:lr<t 0. ^i/^KDttTXFf 
^^^^IHISS*. ^-©^xAiftlJlSSttfca-X b 

'>^<T2»^i^T$. t^x bmwe>toi&&ffi98it-?2> 

[0 0 4 1] %n*m2 KB«Lfc#91 \z J;n«< "7xA 
7>)Ua«77 ^tfWB^'f >SiAfc^n-?*- K 

'>&<t5Ci^T'#, ^xAilCTfffi-f -5>3:T?>^X 
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R5] -5 £ <fc -5 . 

[0 0 4 2] W?J<JS3tCfB®bfc5gB^lCj;tl«. SfX 

£^x ^bsk. ii&©^-x hffl0S§£^x 

[0 0 4 3] »*«4KIE*Lfc«WK«tntf, fXh 

.to, ss^x h^^y^^x vftfm\zvx.>\±.\zte$L 

[0 0 4 4] »*«5»CgE*Lfc»WC«tntf. «^X 

7.b^v-Jn\Z%>^-ZW5<-$Z>Z\t.\z£.K). >5iAi^ 20 
^-^^L/fcfgKfetATStxX h^^^cD^gPtgffi 

•So 

[0 0 4 5] »*«6CE«Ufc*W»:«kntf. ifc^X 

[0 0 4 6] »*«7k:E«l/A:»WCJ;n«. fefc^X 
Lifc;^5rt>©ttS8£&#-f -5 0. >)iAi^S 

tx ^sfflomLfcefcc^is^tt^^E'joaEttrt 
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jEK*ffS*lfc«»53i>»**B-r*Ci36«T*-5. 

[0 0 4 7] I»*J18 iZtiffiLtzmWiZ^tLtt, fXh 
l?ffl? L -y:/<i*l-^SB<hfflP B 1©mil^'f>£^X h*flj 

^X h ttfiftottt* «fc 3 \Z-$ Z> Z\ ta<T€r2>. 
[0®©fBW«cIftiM] 

[01] d©SEKO*jfi»»C«S¥»fl:««igj»©'T- 
X hgg^ilfflLTc'i'xAlC&tt&S^-X hf7^iT 
X 7<h©e«tt8B£STBnr»S. 

[0 2] £©&W©8l©£IS»iSfcttS¥5*#iMtl3 

[03] ±IB¥^i*:*aiH]SS©7-X hSBlCfclt^^D 

[04] Jl©f8W©Sg2©*aS»l8K«*##ft:*«lsI 
!§©fX hSS©filBE€r*-r^o^i70Tr$>-5>„ 
[0 5] £©»9§©£3©*;teaMBK«S¥*#i6«ia 

[06] £©«g§©£4©£«B»*K:«S¥****III 
g&WxX h8l®idt««T^D y J HT»4. 

[0 7] Il©5fiM©»5©*J6»l6K:«4**#*«l3 
SS©^X h8B©$J&£*"f 7n-.y ^0-e&-5<, 

[08] tt*©¥*4MMXIeltt©7";% hSS©«^2r* 

[«F^©K9i] 

1 -7-X h 

2 -S^X h^5/^ 

3 -A'X7-f > 

4- ^D-^-h* 

5- ^-gS^S 
8 -Vx./\ 

1 1 -fflflg|5IB 

1 3 -is*)7)imm®& 

2 1 -f«^*#0K 
2 2 -^X HfflUlSS 

4 1-4 3 -7 P D-t*>^tf> 
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